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Abstract:

MOLE-BLAST is a new tool to classify multiple query sequences and discover their
relationship to each other. This tool provides a taxonomic context for the queries.
First, MOLE-BLAST groups the query sequences by locus. Second, it performs a
BLAST database search to identify each query's nearest neighbors. Third, it com-
putes a multiple alignment for each locus, including query sequences and their
nearest neighbors. Finally, MOLE-BLAST presents the result of its analysis as phylo-
genetic tree for each locus.

MOLE-BLAST is available at:
http://blast.ncbi.nIm.nih.gov/blast/moleblast/moleblast.cgi

MOLE-BLAST is useful for:

. Taxonomists: to find sequence neighbors and their taxonomic context
. Ecologists
. Pathologists

. Scientists submitting sequences to NCBI: to verify that sequences have correct
taxonomic annotation

A user can:

Quickly find neighbor sequences

Assess sequence membership in taxonomic groups

Find taxonomic context of one’s sequences

Separate a large set of sequences into different genes or loci

Visualize relationships to sequences from type reference specimens
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Example:

We submitted to MOLE-BLAST a subset of 16S and ITS sequences from [1]
that presents a study of microbial communities collected from the surfaces of
naturally aged cheese. The results are the phylogenetic trees below for 16S
and ITS sequences. The user can easily visualize the relationship of the bac-
terial and fungal query sequences to one another and to BLAST [2] search re-
sults.

User’s query sequences are highlighted in yellow. Additionally, database se-
qguences from type reference material are highlighted in green.

Result for locus 1:

This tree is based on MUSCLE multiple alignment computed for Mole-BLAST
Phylogenetic Tree View
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Moleblast RID 1PKTN2CD414 Database nr
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@ Uncultured bacterium clone ncd 1408e05¢] 165 ribosomal RNA gene, partial sequence O query color [ from type material

4 Arthrobacter sp. JB199 168 ribosomal RNA gene, partial sequence

e . . . Blast names color map
Arthrobacter nicotianae strain LTARI-TR-85 165 ribosomal RNA gene, partial sequence

HArthrobacter arilaitensis strain Re 117 168 ribosomal RNA gene, complete sequence e
A Arthrobacter sp. SDS 168 ribosomal RNA gene, partial sequence high GC Gram+
“ Arthrobacter sp. TmT2-38 165 ribosomal RNA gene, partial sequence firmicutes
] # Microbacterium gubbeenense strain CIF 107184 165 ribosomal RNA pene, partial sequence b-protechacteria
#Microbacterium gubbeenense strain DPC 5285 168 ribosomal RNA gene, partial sequence e Boten
§ Microbacterium gubbeenense strain KS5 165 ribosomal RNA gene, partial sequence group bacteria
4 Microbacterium gubbeenense strain DPC 5284 168 ribosomal RNA gene, partial sequence

« Microbacterium sp. OC2 165 ribosomal RNA gene, partial sequence
o Microbacterium sp. JE176 165 ribosomal RNA gene, partial sequence
@ Microbacterinm sp. XHO44 165 ribosomal ENA gene, partial sequence
45 ®Unculured bacterium clone ECH g5 _3 165 ribosomal RNA gene, partial sequence
# Microbacterium halotolerans strain NG-R12 163 ribosomal RNA gene, partial sequence
‘}‘? Microbacterium halotolerans strain YIM 70130 165 ribosomal RNA gene, partial sequence
& Microbacterium halotolerans strain JM-R11 163 ribosomal RNA gene, partial sequence
 Frigoribacterium sp. JEL10 168 ribosomal RNA gene, partial sequence
# Leucobacter sp. LZ1-PYE-CI18 165 ribosomal RNA gene, partial sequence
& Leucobacter aridicollis strain T 174 165 ribosomal RNA gene, partial sequence
9 Uncultured Levcobacter sp. clone CTL-4 165 ribosomal RNA gene, partial sequence
F* Uncultured bacterium partial 165 rRNA gene, clone HAW-R60-B-T45d-AE
& :# Leucobacter sp. JB262 165 ribosomal RNA gene, partial sequence
Quncultured bacterium partial 165 tRNA gene, clone K16.67 K558
3 Bacillus sp. JB268 165 _rihmorml RNA gene, minl Sequence
i Brochothrix sp. F 168 ribosomal RNA gene, partial sequence
@ Brochothrix sp. E 165 ribosomal RNA gene, partial sequence
9 Brochothrix thermosphacta strain KSN1 168 ribosomal RNA gene, partial sequence
@ Brochothrix thermosphacta strain FSL Fo-1036 165 ribosomal RNA gene, partial sequence
@ Unculiured bacterium clone AT 165 ribosomal RNA gene, partial sequence
& Macrococcus sp. JB254 165 ribosomal RNA pene, partial sequence
in LX4 168 ribosomal RNA gene, partial sequence
n ZYJ-4 165 ribosomal RNA gene, partial sequence
strain RM2IABI 165 ribosomal RNA gene, partial sequence
@ Macrococcus caseoly strain OKFO9 165 ribosomal RNA pene, partial sequence
@ Lactic acid bacterium ZIGS0101 168 ribosomal RNA gene, partial sequence
 Alcaligenes sp. Win3 165 ribosomal RNA gene, partial sequence
> 5 Alcaligenes sp. NCCP-650 gene for 165 ribosomal RNA, partial sequence
i Alcaligenes sp. NCCP-66T gene for 165 ribosomal RNA, partial sequence
& Uncultured Alcaligenes sp. clone CTL-96 165 ribosomal RNA gene, partial sequence
1 Aldcaligenes faecalis strain KH-11 165 ribosomal RNA gene, partial sequence
* Alcaligenes sp. GENNI_1 165 ribosomal RNA gene, partial sequence
& Uncultured bacterium clone TIFI1365 1658 ribosomal RN A pene, partial sequence
© Sphingobacterium sp. JBIT0 168 ribosomal RNA gene, partial sequence
007 t 4 Sphingobacterium shayense strain HS39 165 ribosomal RNA gene, partial sequence
|—| @ “Uncultured Sphingobacterium sp. clone ASC372 168 ribosomal RNA gene, complete sequence
& Uncultured bacterium clone Compl-25 165 ribosomal RNA gene, partial sequence
# Sphingobacterium psychroaquaticum strain MOL-1 165 ribosomal RNA gene, partial sequence
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9 Penicillium commune strain HO9-099 185 ribosonmal RNA gene, paitial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed :.pui:iqu ery color [ from type materizl

3 Penicillium commune strain T13 185 ribosomal RNA. gene, partial sequence; intermal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer 2 Bl e colngman

3 Penicillivm commune strain T14 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer
]

B Penicillium sp. %041 internal transcribed spacer 1, partial sequence: 5.8 ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and 285 ribosoma

APenicillium commune strain O6CK6 internal transcribed spacer 1, partial sequence: 5.85 ribosomal RNA gene and internal transcribed spacer 2, complete sequence;

3 @ Penicillium commune strain HI9-102 185 ribosomal RNA pene, paitial sequence: internal transeribed spacer 1, 5.88 ribosomal RNA pene, and internal transeribed spa
@ Aspergillus versicolor 185 rRNA gene (partial), 185 rRNA gene (partial), 5.85 rRNA gene, 285 tRNA gene (partial), ITS1 and ITS2, strain NHRC-FEOR(0

“= Tricholoma matsutake clone X28 185 ribosomal RN A gene, partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer 2

% Aspergillus sp. 3 internal transcribed spacer 1, partial sequence: 5.8S ribosomal RNA gene and internal transcribed spacer 2, complete sequence: and 288 ribosomal RN

1 W Uncultured Aspergillus internal transeribed spacer |, partial sequence; 5.85 ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and 285 riboso
%A-.-pergi llus nidulans isolate wh260 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosonml RNA gene and internal transeri
:A_'.-pergi llus nidulans isolate wh30% small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene and internal transcri
? “Uncultured fungus genomic DNA containing ITS1, 5.85 rRNA gene and ITS2, clone 12C16d-1T5-62
@ Amauroascus albicans UAMH 3102 ITS region; from TYPE material
B Chrysosporium sp. 876A internal transcribed spacer 1, partial sequence: 5.85 ribosomal RNA gene and internal transcribed spacer 2, complete sequence
& 1 A Chrysosporinm sulfureum 5.85 tRNA gene, internal transcribed spacer 1 (ITS1) and internal transcribed spacer 2 (ITS2), strain CBS 634.79

@ Chrysosporium sp. 18V A20 185 ribosomal RNA, partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA, and internal transcribed spacer 2, complete

@ Chrysosporium sp. 21IN12 185 ribosomal RNA, partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA, and internal transcribed spacer 2, complete

@ Fusarium domesticum strain CBS 116517 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RMNA gene, and internal transcribed spacer 2, complete sequ

‘B Fusarium domesticum strain CBS 434,34 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene. and internal transcribed spacer 2, complete sequ

B Fusarium domesticum strain CBS 116517 188 ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal transcribed spacer 2, complete sec

_ @ Fusarium domesticum strain CBS 102407 185 ribosomal RNA gene, partial sequence: internal transeribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer 2, complete sec
luu—| gFu:mrium domesticum strain CBS 244,82 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer 2, complete seq

@ Fusarium domesticum strain 554A internal transcribed spacer 1, partial sequence; 5.85 ribosomal RNA gene and internal transcribed spacer 2, complete sequence; and 285 ribosomal RNA ge
< >

MOLE-BLAST a new tool to search and classify multiple sequences

Greg Boratyn, Christiam Camacho, Scott Federhen, Yuri Merezhuk, Tom Madden, Conrad Schoch, and Irena Zaretskaya

MOLE-BLAST work flow

Query Sequences

BLAST search

Clustering

Multiple sequence Multiple sequence Multiple sequence

alignment alignment alignment

Phylogenetic tree

Phylogenetic tree Phylogenetic tree

BLAST search: A user can search queries against the NR, RefSeq RNA, or 16S
Ribosomal RNA databases. The search can also be restricted with an Entrez
query. Top five BLAST search results for each query sequence are included for
further processing.

Clustering: The input sequences are aligned to one another with BLAST and
groups of sequences that all match to one another (cliques) form a cluster .

Multiple sequence alignment: Query sequences that belong to a cluster
along with their top BLAST search results are submitted to Muscle [3] for multi-
ple alignment. Database sequences shorter than the length of the longest que-
ry (plus 20 bases) are included without modification; longer sequences are
trimmed to the extent covered by BLAST alignment.

Phylogenetic tree: A phylogenetic tree is computed for each locus multiple

sequence alignment using Neighbor Joining [4] or Fast Minimum Evolution [5].

The user can also examine the multiple sequence alighnment used to compute the
phylogenetic tree.

<> MOLE-BLAST
=

Home  Recent Results Help

Back to tree view BDownload
MoleBlast RID: 1IPKTN2CD414
» Descriptions [ Select Al CRe=align
¥ Alignments Select All (Re-align Mouse over the sequence identifer for sequence title
View Format: |D|:|t5 far identities [

EU926218 1 ——mmmmmmmmmmmmmmmmmmmmmmmm o GTARCAAGGTCTCC-GTTGETGARCCAGCGE-AGG--GATC-——-ATTAC 42
[WIETD926220 1 = —mmmmmmm e e . - e 40
[WIET926221 1 = —mmmmmmm e e . - e 40
[MIEFEE951T 1 o 5
JQ434584 1 0 —mmmmmmmmmmmm e TGGARGTARARGTC. v eennnnnnns . - e 56
[¥] 70434585 1 = —mmmmmmmmmmmo - TGGARGTARARGTC. v eennnnnnns . A 56
[WINE_ 111883 1 —mmmmmm e CA..ACA.TG..C....G.C.TC.G..TCGIC..C. 36
[WIKFE69515 1 = —mmmmmmmmmmm e ..C.G..GGTTIC....-———-TC..A 22
[W2J390387 1 = cmmmmmmm e Ch...CC.G6.G..TTT.--C...-——-TC..A 27T
JH270540 1 = —mmmmmmm——— e TAGAGGARGTARARGTC. v e sennn. TuwemueBeennnnnn TuweemaBammaesamm—meraan 59
[¥] 270578 1 —mmmmmmmmmmmmmmmem o TARARAGTC. v s v vnnnnn TuwemueBeennnnnn Tuweum.Bo—- e 50
HE327931 1 ———CTTGGTCATTTAGAGGAAGTARAAGTC . v v e e e e S S g s E
KC009814 1 ——m—m—mmmm—o o TGGAAGTARARAGTC . vvunnann TuwemueBeennnnnn Tuweum.Bo—- e 57
KC009817 1 —————mmmm—omm o TGGRAAGT—-RAAAGTC. v vvnnuans TuwemueBeennnnnn Tuweum.Bo—- e 55
[WIKF725716 1 = —mmmmmmm e T -.A.—- e 18
[WIKF725717 1 = mmmmmmmm e T S 17
[MIEFEE520 1 oo 3
[WIKF938384 1 —mmmmmmm e Tuweo—-R.—- e 16
WKJ937003 1 = —mmmmmmmmmmmm oo TCevennnnnns TuwemueBeennnnnn Tuweum.Bo—- e 44
[WIKFEE9513 1 —mmmmmm e 5
[v]ames3156 1 TTTCTTGGTCATATAGAGGARGTARAAGTC . v veennan. TewuBuuBeeunnnnn TuweemaBammaesamm—meraan 73
[V]ZF455505 1 =~ —mmmmmmmmmmmm e e eGTRAC.AuGTe e e eBuuaeenaaTeneaBuBlammu e mmarnns 43
[V]ZF455424 1 = —mmmmmmmmmmm e oGTAC.AGTe e BuuaeenaaTon BB sam e eaas 43
[WIKFTE7310 1 = mmmmmmmm e e ]
EU926219 43 CGAGT-————————mm——mmmmmmm e - TTACRAC---TCCCARACCCCTGTGARCATACCTATAACGTTIGCCT 90
[WIEU926220 41  wuussmmmmmm e m e P - -
[WIETD926221 41  suussmmmmmmmm e Y 88
[WIKFE69517 6 wuwasmm—mmmmmmmmm e Y 53
[ J0434584 5T e m e B ettt e aaaees s aaaaaaaannn 104

Future features:

. Manual correction of multiple alignment extent
. Easy selection and downloading of sequences

. Prioritization of database sequences

. Highlighting sequences from verified material

. MOLE-BLAST for proteins
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